Adrenergic innervation and neurogenic response in large and small arteries and veins from the rat.
A combined morphological and physiological analysis of the properties of the adrenergic vasoconstrictor innervation was carried out in the splanchnic vasculature in the rat. Three generations of vessels were studied: (1) the abdominal aorta and the caval vein; (2) the superior mesenteric artery and vein; (3) 200 microns branches of the superior mesenteric artery and their parallelling veins. The adrenergic innervation was visualized by the Hillarp-Falck fluorescence technique, and by the immunohistochemical localization of immunoreactivity to tyrosine hydroxylase and dopamine-beta-hydroxylase. Determination of responses to applied noradrenaline, to transmural nerve stimulation and to direct activation of the muscle was made on ring preparations mounted in a myograph. All vessels were found to be innervated at the adventitio-medial border by noradrenergic nerves with varying density; the small arteries had the highest nerve density, the abdominal aorta was least innervated. When related to the maximal isometric response to applied noradrenaline, the maximal neurogenic response parallelled the density of the adrenergic innervation. Variations in frequency for half-maximal response among the vessels could not, however, be ascribed to innervation properties only. The constriction under isotonic conditions amounted to 20% of the initial circumference in the aorta, and to 30% in the small arteries and veins. The relation between response to applied noradrenaline and to nerve stimulation was similar for isometric and isotonic responses. In the smaller veins, a beta-receptor-mediated decline in the response to applied noradrenaline was seen. This decline was much less pronounced in neurogenic responses. The results indicate a gradation from proximal to peripheral arteries towards denser innervation and greater neurogenic responses. On the venous side only minor differences were found.